MJM Do. No. 8371-114 
METHOD AND SYSTEM FOR INSTANT FAX TRANSMISSION 
BACKGROUND 


1. Field 

This disclosure relates to methods and systems for real-time fax transmission across a 
network, more particularly to one that provides a central fax registration service, using an 
existing network and public switched telephone network infrastructure. 

2. Background 

Several options exist that allow users to send faxes beyond the traditional direct 
connection between two fax machines across the public switched telephone network (PSTN). 
One such method is an e-mail fax. Some service providers allow users to send faxes to 
recipients e-mail addresses as attachments. Typically, recipients in these types of service 
must be registered users of the service. 

An alternative method of e-mail fax is to map fax numbers to recipient e-mail 
addresses. When that number is dialed, the system determines to what e-mail address that 
number has been mapped and then e-mails the images to the appropriate address. In this type 
of system, each sender must have an address book installed on the sending system and the 
recipient must reside at a known e-mail address listed in the book. 

Another option for non-traditional fax transmission is fax forwarding. In fax 
forwarding, a message from the sender is moved across the Internet and to the recipient's area 
code. This service requires that the fax forwarding service have a switch in the recipient's 
PSTN area code. A drawback is that the faxes are not real-time. 

Fax pirating involves bundling fax messages and then storing them. The faxes are 
sent during off-peak times. This option does not allow real-time transmission, but can be 
helpful in countries where there are limited phone resources. 

An emerging area that offers non-traditional fax transmission is Internet ready 
telephones. These may also be known as Web phones. Two different options serve as 
examples of possibilities that exist with these phones. In a first example, each telephone 
switch in the PSTN would have a hypertext transmission protocol (http) server and a fixed 
Internet Protocol (IP) address. When an incoming phone call comes in that is directed to an 
area code outside the caller's area code, the server looks up the fixed IP address of the switch 
in the call recipient's area code. The system would then establish a virtual circuit between the 
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two switches over the Internet. At the call recipient's end, the switch would then route the 
call to the callee over the PSTN in the local area code. An example of this method is shown 
in US Patent 6,069,890. 

Another option using Web phones or their equivalent is to have the server in the 
telephone device. Each device would then have a fixed IP address. The two phones connect 
through the PSTN, exchange the necessary information to establish a network connection and 
then reconnect through the Internet. 

As can be seen by the discussion above, the current state of the art does not provide a 
method to provide real-time faxes across the network, except as e-mail attachments, without 
providing fixed IP addresses. Fixed IP addresses are difficult to manage and require extra 
connection protocols, since most connections are done with dynamic IP address assignments. 
In addition, these approaches waste IP address protocols, as some of the fixed addresses may 
be assigned to devices that become inactive, but there is no method to reassign the address. 

SUMMARY 

One aspect of the disclosure is a method for providing a fax system to users. The fax 
system resides on a user's fax device, such as a personal computer, fax machine, PDA or a 
Web phone. The fax system allows the user to access a central fax service that then provides 
the user with the capability to send and receive faxes when connected to the service. The user 
registers with the service and the system stores the user information, including such items as 
the user's fax number, e-mail address, preferences for receiving faxes when the user is not 
active, and the dynamic network address of the user for that session. Faxes may be sent in a 
peer-to-peer fashion or in a peer-service-peer fashion. 

Another aspect of the disclosure is a method for allowing users to issue send 
commands to the fax system. The fax system would collect the recipient information and 
determining whether the recipient is registered. If the recipient is not registered, the service 
employs alternative methods to contact the recipient. If the recipient is registered, the service 
checks to determine whether the recipient is active. If the recipient is active the fax is sent. If 
the recipient is not active, the service determines the recipient's preferred method to receive 
faxes when not active. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be best understood by reading the disclosure with reference to the 
drawings, wherein: 

Figure 1 shows one embodiment of a fax service system, in accordance with the 
invention. 

Figure 2 shows a flowchart of one embodiment of a method for registering users with 
a fax service, in accordance with the invention. 

Figure 3 shows a flowchart of one embodiment of a method for connecting a 
registered user to a fax service, in accordance with the invention. 

Figure 4 shows a flowchart of one embodiment of a method to receive a fax from a 
fax service, in accordance with the invention. 

Figure 5 shows a flowchart of one embodiment of a method to receive a fax from a 
fax service where the recipient is not registered with the service, in accordance with the 
invention. 

Figure 6 shows an alternative embodiment of a fax service system, in accordance with 
the invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Figure 1 shows an example of a system for sending and receiving faxes across a 
network. The sender has a device 102 that has access to the network 104. The recipient also 
has a device 106 with access to the network 104. Access could be accomplished through 
local Internet Service Provider (ISP) or other network provider, local area network (LAN), or 
wide area network (WAN), as examples. The devices could be personal computers with 
modems or Ethernet cards, fax machines, web telephone or a wireless device, such as a hand- 
help personal digital assistant (PDA). 

In addition to access to the network, these devices 102 and 106 have the capability to 
set up a peer-to-peer connection in one embodiment of the invention. A fax system resides on 
each device and a fax service resides on the network 104, to which each fax system can 
connect. The fax systems interact with the fax service to set up and manage the peer-to-peer 
connection between the sender and the recipient. 

In order to utilize the fax service, the user must initially register with the service. This 
is shown in Figure 2. In one example, the user activates the fax system for the first time on a 
device, more than likely at installation of the fax system. At 202 the user either requests 
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registration or the fax system on the user's device automatically requests registration with the 
fax service. 

At 204, the fax system collects the necessary user information. This may include the 
user's name, e-mail address, fax number, phone number, and will include the user's current 
dynamic network address for that session. Other information or any combination of the 
above may also be gathered, the above items are only intended as examples. As will be 
discussed further, the fax service may offer the user the option of designating alternative 
methods of receiving faxes when the user is not actively connected to the service when 
another registered user of the fax service desires to send the user a fax. At 206, the fax 
system connects to the fax service. If the user is already connected to the network upon 
which the fax service resides, the fax system just accesses a pre-defined network address. If 
the network is the Internet, the pre-defined address will be a domain name, or uniform 
resource locator (URL), and the dynamic network address of the user for that session will be 
the IP address. 

The network could be any type of network, including LANs, WANs, proprietary 
networks or the Internet. However, since application of the invention is easier to understand 
in the context of one network, use of the Internet will be assumed. However, this is for ease 
of discussion and is in now way intended to limit application of the invention. 

In the case where the user is not already connected to the network, the fax system will 
request connection to the network. This may be done by a network connection, such as an 
Internet connection, internal to the fax system, or may be done by locating and activating the 
network software on the user's device, or initiated by the user via an Internet browser or other 
network connecting device. Once connected to the network, the fax system would then 
connect to the fax service. 

Once connected to the fax service, the user information previously collected is 
transmitted to the fax service at 208. This information is processed by parsing out the 
necessary information and entering it into some type of indexed storage, such as a database. 
Entering all of the user's information into the storage completes the initial registration of the 
user. It must be noted that each subsequent time the user connects to the fax service, the user 
information will be updated. At a minimum, the user's dynamic network address for the 
current session will be updated. This also provides the user to change the fax number and 
current preferences for receiving faxes if inactive. 
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Once registered with the fax service, the user is free to establish session to access the 
service whenever faxes need to be sent or received. An example of a general session 
interaction is shown in Figure 3. At 302 the fax system is activated. The user may cause the 
interaction by accessing the fax system directly, or the fax system may activate itself. For 
example, if the user is working in a word processing or other document creation software and 
desires to send a fax, the fax system may launch in response to a selection made by the user in 
the document creation software. 

The fax system then determines whether or not it is connected at 304. If the 
connection is present, the fax system activates the fax service across the network at 306. As 
mentioned above, activation of the fax system will include updating the user information as 
needed, including the current network address for this particular session. After the service is 
activated, the user can participate in fax transactions as necessary, including sending faxes, 
receiving faxes or just waiting for faxes. 

When the user concludes any fax transactions, the user can deactivate the fax system 
at 310. Deactivation will terminate the connection between the fax service and the fax 
system, whether the user remains connected to the network. Termination can be by user 
request to the fax system, set up to terminate automatically after the conclusion of a 
transaction, or whenever the user logs off the network. These are just examples, with the first 
two allowing the user to remain connected to the network if desired, and the last allowing 
automatic deactivation of the service upon disconnection from the network. 

Several specific examples may occur within the general example of Figure 3. For 
example, the fax transaction in 308 of Figure 3 may be a user sending a fax as shown in 
Figure 4. In this example, Figure 4 is an expansion of the transaction of Figure 3. Prior to 
this particular transaction, the user has already activated the fax system on the user's device, 
connected to the fax service if necessary and activated the service by sending the updated user 
information to the service. 

The user issues a send command at 402. As mentioned above, the user may do this 
directly with the fax system, locally, remotely, or by whatever means necessary to issue the 
command, or within a document creation software application. As part of the send command 
the user, now referred to as the sender, will identify the recipient of the fax. The fax system 
will collect the necessary recipient information, including the recipient's name, fax number, 
phone number, e-mail address, as possible examples. As one example, the sender may know 
that the recipient is also a registered fax service user and may only need to send the 


recipient's name. In another example, the sender may not know if the recipient is registered 
or not. This will be assumed for the following discussion. 

Once the user has identified the recipient and collected whatever information is 
necessary, the fax service determines whether or not the recipient is registered with the fax 
service. If the recipient is registered at 406, the fax service then determines whether or not 
the recipient is active at 408. If the user is registered and active, the fax service sends the fax 
at 410. As will be discussed further with regard to Figure 6, a peer-service-peer connection 
may exist. In the example of Figure 1, the system may return the dynamic network address of 
the recipient to the sender fax system. This then allows the sender fax system to establish a 
peer-to-peer connection with the recipient and send the fax. 

If the recipient is not registered at 406, an alternative method of sending the fax will 
have to be determined. Several embodiments of alternative methods will be discussed further 
with reference to Figure 5. If the recipient is registered at 406, but not active at 404, the fax 
service will retrieve the recipient's preferences for receiving faxes when not active. Some 
examples of these options are shown in Figure 4. 

If the recipient's preference is to receive faxes by standard telephone fax transmission 
when inactive at 416, the fax service will dial out of the network to the PSTN at 418. The fax 
will then be sent from the sender through the network to the fax service to the recipient 
through PSTN. The fax will be sent at 424. 

If the recipient's preference is to receive the fax through e-mail at 420, the fax service 
will convert it to an e-mail attachment format at 422. The type of e-mail attachment 
generated such as a *.TTFF file, a *.PDF file, or other type of attachable image file may also 
be designated by the user in the user preference file generated when the user registers. The e- 
mail attachment is then sent at 424. 

If the recipient's preference is to have the fax stored forward at 426, the contents of 
the fax will be transferred to the service at 428 for storage. The service will then store the fax 
at 420 and hold it until the user becomes active at 432. When the user becomes active at 432, 
the fax is forwarded to them at 424. 

If the recipient's preference is to reconnect when there are other users trying to send 
faxes, the fax service establishes a second connection through the PSTN at 436 by dialing a 
number designated by the recipient. Once the second connection is established, a message is 
sent directing the recipient to connect to the network at 438. Once the recipient is 
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reconnected to the network, the second connection is disconnected at 440. Finally, the fax is 
sent at 424. 

All of these options are merely examples of methods of sending faxes to a registered 
user that is not currently connected to the fax service. No intention of limiting the invention 
is intended by any of these examples. Figure 5 shows an example of a method to send a fax 
by alternative methods to recipients not registered with the fax service. As determined in 
Figure 4, the recipient is not registered at 412. 

In order to save toll charges, the fax service will determine if it has a server in the 
same area code as the recipient's fax number provided by the sender. If a local server or other 
relay for the fax service exists, the recipient information is relayed to the local service at 506 
across the network. The fax service then dials out of the network establishing connection 
with the recipient's fax device and the fax is sent through the local PSTN at 508. If there is 
no local fax service to the recipient's area code, the fax is sent by long distance PSTN at 510. 
As an added feature, the service may bundle several faxes and transmit them whenever a long 
distance connection is established to save toll charges. 

In each of the above examples, a peer-to-peer connection between the recipient's 
receiving device and the sender's fax system is assumed, except in the store forward option of 
Figure 4. The recipient's receiving device, whether it be e-mail, phone or through the fax 
service, is notified and a connection established between the sender and recipient. An 
alternative option is shown in Figure 6. 

hi Figure 6, the sender 602 and the recipient 606 are connected through the fax service 
on the network 604. In this case, the connection is not peer-to-peer, but only peer-service- 
peer. Faxes sent through the fax service may or may not be sent in real-time, depending upon 
the service load, recipient status and other considerations. Transmission from peer-service 
and service-peer is real-time. One reason for the peer-service-peer connection is for security 
to not disclose the physical location of the sender/recipient that could be derived 
from the IP address. 

In all of the above examples, no special equipment is needed, but can be used if 
desired. A personal computer with a modem can have installed on it software that has the 
necessary instructions to create the fax system and connect to the fax service over a network, 
such as the Internet. In this case, the method of the invention will be embodied as software 
instructions on some sort of computer readable medium that will implement all of the 
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necessary steps of the method. Alternatively, the fax device could be a fax machine with the 
necessary software installed in it, or a Web phone. 

Thus, although there has been described to this point a particular embodiment for a 
method and apparatus for transmission of faxes across a network, it is not intended that such 
specific references be considered as limitations upon the scope of this invention except in-so- 
far as set forth in the following claims. 
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